To identify surface molecules that may play a role in regulating ileal Peyer's patch ( 
INTRODUCTION
For many mammalian species, the gut-associated lymphoid tissues, including Peyer's patches (PP) , provide an unique and essential environment for B cell development (Cooper and Lawton, 1972; Chapman et al., 1974; Reynolds and Morris, 1983) . This is evident for the ileal PP of sheep, which functions as a primary lymphoid tissue for B cell development with antigen-independent and T cellindependent diversification of the Ig receptor repertoire (Reynaud et al., 1995 (Reynolds, 1986; Hein et al., 1989; Griebel et al., 1991 Griebel et al., , 1992a .
B cell production in the ileal PP begins during fetal development and continues at approximately the same rate until lambs reach sexual maturity (Reynolds, 1987) . During this time, the mitotic index within ileal PP lymphoid follices is four to five times greater than that of the thymus. However, approximately 95% of the iPfB cells produced then die by apoptosis, which suggests that B cell development is closely regulated by a number of soluble factors or cell-cell interactions. (Reynolds, 1986; 68 GRIEBEL et al. Motyka and Reynolds, 1991) . The proliferation of iPfB cells can be inhibited by either anti-Ig treatment in vitro (Griebel et al., 1991) or corticosteroid treatment in vivo (Griebel et al., 1996) . Furthermore, iPfBcell proliferation can be sustained in culture by a direct B cell-stromal cell interaction (Griebel and Ferrari, 1994) but not an interaction with CD40 ligand (Griebel and Ferrari, 1995) . Thus, B cell production in the ileal PP appears to be T cellindependent and may be sustained by a variety of B cell-stromal cell interactions (Griebel et al., 1993) .
Previous investigations revealed that many surface molecules present on mature B cells of sheep were absent from the immature iPfB cells (Hein et al., 1989; Griebel et al., 1992b (Motyka and Reynolds, 1991) (Griebel and Ferrari, 1995) . Following a 24-hr incubation with 10 tg/ml of the purified, irrelevant SIC7.3b mAb (IgM isotype), less than 35% of iPfB cells remained viable and many cells were PI+FALS (Fig. 6a) . A 24-hr co-culture with mCD40L/J558L cells was included as a positive control to demonstrate a clear reduction in iPfB cell apoptotic cell death ( Fig. 6b ; Griebel and Ferrari, 1995) . Following a 24-hr incubation with 10 tg/ml of purified SIC4.8R mAb, there was a two-fold increase in viable iPfB cell number that correlated with a marked reduction in the percentage of PI/FALS 1 cells (Fig. 6c) . Thus, soluble SIC4.8R acted as a ligand that induced a signal(s) that blocked apoptotic cell death and supported an increased level of iPfB cell proliferation (Fig. 7a) .
Previous investigations determined that ligating surface (s)IgM on iPfB cells with soluble antibody (anti-Ig) resulted in cell death (Griebel et al., 1991) . However, anti-Ig activity was inhibited by either CD40 co-signaling (Griebel and Ferrari, 1995) or an interaction between stromal cells and iPfB cells (Griebel and Ferrari, 1994) . Therefore, we investigated the possibility that co-signaling by the SIC4.8 complex would also alter the effect of anti-Ig on iPfB cells. The addition of soluble SIC4.8R mAb reduced the anti-mitotic effect of anti-Ig, and with the addition of both IL-4 and soluble SIC4.8R mAb, the inhibitory activity of anti-Ig was reduced by approximately 50% (Fig. 7a) . Therefore, mAb binding to the (Fig. 8) . Thus, CD40 signaling, which is associated with T cell-dependent B cell development, downregulated the expression of the SIC4.8R molecular complex on iPfB cells.
Previous work clearly demonstrated that CD40 signaling inhibited iPfB cell death and supported a limited degree of cell-proliferation and differentiation ( Fig. 6B ; Griebel and Ferrari, 1995 Griebel et al., 1992a Griebel et al., , 1992b (Fig. 4 ; data not presented). Protein chemistry confirmed that the SIC4.8R mAb identified a structurally similar molecular complex on both Sheep and murine B cells (Fig. 5) and a review of known CD molecules did not reveal any B cell molecules with a similar structure or pattern of expression (Barclay et al., 1993 Griebel and Ferrari, 1994) . Previous investigations revealed that T cell-dependent B cell development predominates in the jejunal PP of lambs but plays a minor role in ileal PP B cell development (Hein et al., 1989; Griebel and Ferrari, 1995) . Thus, the postnatal decline in SIC4.8R expression on jejunal PP B cells and the CD40L-induced downregulation of the SIC4.8R complex (Fig. 8) support the conclusion that the SIC4.8R complex 1nay play a role during T cell-independent B cell development. conclusion is valid, then SIC4.8R labeling may reveal that T cell-independent B cell development occurs in all fetal PP but this pathway of B cell development declines in the jejunal PP of lambs ( Figs I and 3) . Furthermore, the absence of SIC4.8R lymphoid cells in bone marrow (Fig. 4) 
MATERIALS AND METHODS
Generating and Selecting Hybridomas BALB/c mice were injected intraperitoneally, 3 times at monthly intervals, with iPfB cells isolated from 6-8-week-old lambs. Three days after the last injection of iPfB cells, the splenocytes were fused with Sp 2/0 myeloma cells using standard procedures.
Hybridomas were then screened for reactivity with sheep iPfB cells, but no reactivity with peripheral blood mononuclear (PBM) cells using a protocol described by Davis et al. (1995) (Olsburg, Switzerland) . Blood was collected in EDTA and PBM cells were isolated with a discontinuous Percoll gradient, as described previously (Dudler et al., in press ).
Single-cell suspensions for mouse immunizations, flow cytometry, and cultures were prepared from lymphoid follicles of the ileal and jejunal PP of lambs, fetuses, and 1-2-week-old calves, as described previously (Griebel, in press ). Single-cell suspensions were prepared from thymus and MLN by mincing tissues in PBS and then filtering the cell suspension through a 20-tm nylon mesh (Small Parts, Miami, FL). Bone marrow cells were isolated from the sternum of lambs, as described previously (Haig, in press). (Griebel and Ferrari, 1994,1995 (Sudo, et al., 1993) Griebel and Ferrari, 1995) . The preparation of sheep tissues for cryosections and the indirect immunoperoxidase method to detect mAb binding in tissue sections were as previously described in detail (Griebel et al., 1996 (Grawunder et al., in press). The sustained growth of this cell line was dependent on contact with PA-6 stromal cells and exogenous cells were transfected with a plasmid expressing the mouse CD40L gene, and L-Histidinol (Sigma) was used to select a clone that expressed high levels of membrane CD40L (mCD40L; Peter Lane, Basel Institute for Immunology). Prior to co-culture, the mCD40L/J558L cells were 7-irradiated (9000 rads) to inhibit cell growth. This irradiation did not reduce mCD40L expression and mCD40L was previously shown to interact specifically with CD40 expressed on iPfB cells (Griebel and Ferrari, 1995) .
Cell Cultures
All cultures were incubated at 37C in a humidified atmosphere with 7% CO in air. The culture medium was Iscove's modified Dulbecco's modified Eagle medium (Gibco/BRL, Basel) supplemented as previously described (Griebel et al., 1993) Chester, PA) was used at a final concentration of 40 tg/ml (Griebel et al., 1991) . The recombinant human IL-2, IL-4, IL-7, and IL-15 (Peprotech EC, London) were used at a final concentration of 100 ng/ml and had specific cross-species activities with iPfB cells (Griebel and Ferrari, manuscript submitted 
